Abstract Research has demonstrated that low income mothers participating in home visitation programs have high rates of depression. This study used an open trial design to evaluate In-Home Cognitive Behavioral Therapy (IH-CBT), an evidence-based treatment for depression that is delivered in the home setting and has been adapted to address the needs of low income mothers participating in home visitation. 64 depressed mothers recruited from a home visitation program and who had completed IH-CBT were compared to 241 mothers from the same setting who met identical screening criteria at enrollment but did not receive the treatment. In addition, pre-and post-treatment measures of depression and related clinical features were contrasted in the 64 mothers receiving IH-CBT. There was a significantly greater reduction in depressive symptoms in the IH-CBT group relative to their counterparts who did not receive the treatment. Results from pre-post comparisons showed that treated mothers had decreased diagnosis of major depression, lower reported stress, increased coping and social support, and increased positive views of motherhood at posttreatment. Findings suggest that IH-CBT is a promising approach to addressing maternal depression in the context of home visitation and warrants further study. Public health implications for home visiting programs are discussed.
Introduction
Maternal depression has profound negative effects on parenting and child development [1] . Research further indicates that depressed mothers generally, and low income mothers in particular, rarely receive evidence-based treatments [2] . Home visitation, a child abuse prevention approach for high risk mothers and their children, is a potentially important setting in which depressed mothers can be identified and treated. Home visitation seeks to promote optimal child development through the strengthening of protective factors and prevention of negative outcomes, including academic underachievement, psychological maladjustment, and antisocial behavior [3] . Home visitation programs typically enroll families based on maternal sociodemographic risk factors (e.g., low income, young age) that are associated with elevated risk for poor parenting outcomes. In home visitation, a home visitor provides psychoeducational training and case management services to mothers and children. Research suggests that, when implemented in a focused way and with fidelity, home visitation programs can yield positive outcomes in child health and development and maternal life course in high risk families [4, 5] .
There are currently up to 500,000 children receiving home visitation services in the USA [6] reflecting a substantial public health investment. Such programs are the earliest portals through which sizable numbers of high risk mothers come to the attention of service providers. Research has consistently demonstrated that home visitation includes a large population of depressed mothers. Indeed, mothers in home visitation typically have characteristics that are risk factors for the development of depression including poverty, social isolation, and trauma history [7] . For example, Ammerman et al. [8] found that, in 806 first-time, at-risk mothers enrolled in a regional home visitation program, 45.3% of mothers obtained a score of C14 on the Beck Depression Inventory-II [9] in the first year of service. Similarly high rates have been found in studies of Early Head Start [10] , Hawaii Healthy Start [11] and Healthy Families New York [12] . Although clinically elevated depressive symptoms are relatively common in home visitation programs, the vast majority of studies have found no benefits of home visitation relative to control conditions for maternal depression during the interval of service delivery [8] .
In-Home Cognitive Behavioral Therapy (IH-CBT [13] ) was developed to address the shortcomings in service availability for at-risk mothers in home visitation. IH-CBT is an adapted treatment in which an evidence-based approach (i.e., CBT) has been modified and tailored to address depression in high risk, first-time mothers who are participating in home visitation. IH-CBT uses the core features of CBT [14] and adds innovative delivery, tools, formats, and approaches to maximize effectiveness and integration with public health services. IH-CBT is provided in the home setting, thereby removing a significant barrier to obtaining mental health care. In addition, it seeks to leverage ongoing home visitation to improve both depression outcomes and parenting and child development [15] . IH-CBT is manualized thereby facilitating dissemination to other public health settings. It contains adaptations to address concurrent clinical needs (including history of trauma, intimate partner violence, poverty, and family instability) and cultural features [16] that require focused attention in order to maximize recovery from depression. A brief report of 26 mothers who received IH-CBT provided preliminary evidence supporting the effectiveness of the treatment [13] . The current study augments this sample with an additional 38 mothers and compares them to an untreated sample of depressed mothers in home visitation, and provides a more in-depth examination of the impact of IH-CBT on maternal functioning.
Method

Participants
The study consisted of two groups of first-time, high risk mothers aged C18 years of age who were recruited from a community-based home visitation program. All mothers were enrolled in home visitation between 2002 and 2006 and met home visitation program enrollment criteria of having at least one of three risk characteristics: unmarried; low income (\300% of poverty, or Medicaid recipient); and inadequate prenatal care (late, insufficient, or no prenatal care). The first group (Treatment Group) consisted of 64 mothers who were identified through screening based on an elevated score (C20) on the Beck Depression Inventory-II [9] and subsequently met criteria for Major Depressive Disorder, and received and completed In-Home Cognitive Behavioral Therapy (IH-CBT) during the first 2 years of the child's life. Mothers in this group were assessed for depression and other areas of adjustment at pre-and posttreatment. The second group (Comparison Group) consisted of 241 mothers who were enrolled prior to the implementation of IH-CBT, and sequentially identified at enrollment as having scores C20 on the BDI-II. Mothers in this group were assessed for depression at enrollment and 9 months later as part of pre-determined clinical practice for regular screening in the home visitation program. Home visitors documented that 19.9% of Comparison Group mothers received mental health treatment in the community during the enrollment-9 month interval. Table 1 shows the demographic characteristics of the samples. Both groups were young, primarily unmarried, and low income. Group differences were found on several variables. Relative to the Comparison Group, those in the Treatment Group were older, more likely to be African American, achieved a higher level of education, and had higher scores at first administration of the BDI-II. Each of these was considered as covariates in subsequent comparisons.
Recruitment Setting
Mothers were enrolled in Every Child Succeeds (ECS), a regional home visitation program serving seven counties in Southwest Ohio and Northern Kentucky. ECS utilizes two national models of home visitation: Nurse-Family Partnership (NFP [17] ) and Healthy Families America (HFA [18] 
Procedures
Participants were recruited and data were collected as part of ongoing home visitation and implementation of a clinical service for depressed mothers. Mothers in the Treatment Group were identified using the Beck Depression Inventory-II (BDI-II [9] ). Specifically, the BDI-II was administered to all mothers at three scheduled time points: enrollment, and at 9 and 18 months post-enrollment. Eligibility was determined in a two step process. First, mothers obtaining a BDI-II score of C20 were referred for an eligibility assessment. This cutoff was selected given the overall higher scores observed among low income mothers in home visitation who typically live in high stress and low resource environments [7] and they were more likely to meet diagnostic criteria for Major Depressive Disorder. [19] In the second step, a semi-structured diagnostic interview (PRIME-MD [20] ) was administered 2 weeks later to confirm presence of MDD. Exclusionary criteria consisted of mental retardation, neurological disease, substance dependence, currently receiving psychotherapy, and/ or acute suicidality or homicidality. Mothers were permitted to take a psychotropic medication provided they had been on a stable dose for C2 months prior to BDI-II administration; 6 mothers (9.4%) were taking medications at pre-treatment assessment. Post-treatment assessments were conducted upon completion of treatment, about 4 months after the pre-treatment assessment. There were 173 mothers initially assessed for eligibility for treatment. Of those assessed, 138 met inclusion and exclusion criteria, and 35 were found to be ineligible (yielding a rate of 79.8%; reasons for ineligibility were: did not meet criteria for MDD = 9, received exclusionary psychiatric diagnosis = 14, acute suicidality = 4, mental retardation = 4, currently receiving psychotherapy = 4). Comparisons between eligible and ineligible mothers on demographics and service variables revealed no significant differences (P [ .05) on maternal age, maternal race, marital status, maternal education, family income, home visitation model, or baseline BDI-II scores. Of eligible mothers, 118 started treatment (had at least one session) and 20 did not (yielding a rate of 85.6%). Reasons for not starting treatment included mothers changing their minds ). An intent to treat strategy was not used given the service environment in which the treatment was implemented. Comparisons between those who completed and did not complete treatment on demographics and service variables revealed no significant differences (P [ .05) on maternal race, marital status, family income, and home visitation model, or baseline BDI-II scores. Relative to non-completers, those who completed treatment were older (M = 22.6 (SD = 5.0) vs. M = 20.7 (SD = 2.7), t(1, 117) = 2.5, P \ .05) and had higher levels of education (71.9% vs. 35.2% had at least a high school degree or GED, v 2 (1) = 23.7, P \ .01). Mothers in the Comparison Group were identified sequentially based on having obtained a BDI-II score of C20 at enrollment in home visitation thereby ensuring equivalence on this screening criterion with the Treatment Sample. They were followed over the first 9 months of home visitation at which point the BDI-II was re-administered. All procedures and consent were approved by the Institutional Review Board at Cincinnati Children's Hospital Medical Center.
Treatment Description
In-Home Cognitive Behavioral Therapy (IH-CBT) is grounded in the core principles and established procedures of CBT for depression originally articulated by Beck and colleagues [21] . IH-CBT was delivered in the home by a licensed master's level social worker. Treatment consisted of 15 sessions that were scheduled weekly and lasted 60 min plus a booster session 1 month post-treatment.
IH-CBT preserves the core features of CBT that are essential to its effectiveness [22] while modifying elements of treatment content and delivery in order to enhance feasibility, engagement, and impact. In IH-CBT, adaptations were made to address setting, population, and context. These adaptations were made based upon a review of the literature, consultation with home visitors, and input from mothers in home visitation. First, IH-CBT was delivered in the home environment. Creative solutions and accommodations were made to ensure treatment delivery in home environments where privacy was sometimes difficult to ensure, the child was present, and unexpected interruptions occurred. However, providing treatment in the home offered advantages in that many of the clinical issues that were addressed in treatment occurred in the home setting, and the therapist was able to observe elements of the home that may have been contributory to psychopathology. The second adaptation involved the population of young, low income, first-time mothers who were socially isolated. Treatment content focused on issues relevant to this population, including transition to adulthood, parenting efficacy, relationship maladjustment, and trauma history. The third adaptation sought to leverage participation in home visitation in order to optimize outcomes through close collaboration with home visitors. Collaboration occurred through frequent written communication between therapist and home visitor utilizing a web-based clinical documentation system, and telephone contact as needed. In addition, the home visitor attended the 15th session with the mother and therapist. Weekly supervision was provided by doctoral level clinicians who monitored fidelity to CBT and to the adaptations comprising the IH-CBT approach.
Measures
The Beck Depression Inventory-II (BDI-II [9] ) is one of the most widely used screens for depression. It has been extensively used in clinical trials of treatments of depression and has been used with postpartum women. Its strong psychometric properties are well-documented [9] . In this study, the BDI-II was analyzed in three ways consistent with practices in treatment outcome research in depression [23] : (1) total score, (2) proportion obtaining a 50% reduction in symptoms from first to second administrations reflecting clinically significant improvement, and [3] proportion obtaining a score of B8 indicating asymptomatic status. For the Treatment Group, the BDI-II was administered at the initial screening and at post-treatment. For the Comparison Group, it was administered at enrollment and 9-month post-enrollment.
The PRIME-MD [20] was used to diagnose Major Depressive Disorder. The PRIME-MD is a semi-structured psychiatric interview designed for use in clinical settings that uses DSM criteria. It is divided into five modules reflecting common psychiatric disorders encountered in clinical practice: mood, anxiety, alcohol, eating, and somatoform. Psychometric studies have documented the reliability of the measure and demonstrated validity through concordance with other diagnostic procedures [20] . The PRIME-MD was administered by an independent assessor and was used to diagnose depression at the pretreatment and post-treatment assessments for the Treatment Group only.
The Brief Patient Health Questionnaire (BPHQ [24] ) provided a self-report of depressive symptoms and associated clinical features. The BPHQ is designed to accompany the PRIME-MD and it consists of four parts. The first part, referred to as the PHQ-9, is comprised of 9 items measuring depressive symptoms. Each item is endorsed based on a 4-point scale (not at all, several days, more than half the days, nearly every day) indicating how often in the past 2 weeks the symptom was experienced yielding a total score. The second part consists of five items reflecting symptoms of panic disorder. The first item screens for likelihood of panic disorder with a yes/no response (''In the last 4 weeks, have you had an anxiety attack suddenly feeling fear or panic?''). Endorsement of ''yes'' leads to four additional items answered in a yes/no format reflecting frequency and severity of panic symptoms. Endorsing all four items as ''yes'' indicates likelihood of meeting diagnostic criteria for panic disorder. The third part consists of a single item reflecting functional impairment (''how difficult have these problems made it to do your work, take care of things at home or get along with other people?'') that is endorsed using a 4-point scale reflecting degree of difficulty (not at all difficult, somewhat difficult, very difficult, extremely difficult). The fourth part is comprised of ten psychosocial stressors. The BPHQ also contains an item screening for physical or sexual violence in the past year (23.4% of the Treatment Group mothers endorsed this item).
The Maternal Attitudes Questionnaire (MAQ [25] ) was used to measure maternal views of their children. The MAQ is a 14-item measure of expectations of and attitudes towards motherhood, developed originally for use with depressed mothers. Each item is endorsed using a 4-point Likert scale reflecting agreement with each item. High scores reflect increased dissatisfaction and negative attitudes towards motherhood. Warner et al. [25] reported an association between the MAQ and depression, and an internal reliability coefficient of .84, findings that were also reported by Church et al. [26] . The MAQ was administered at the pre-treatment assessment and at post-treatment for the Treatment Group only.
Results
Group Comparisons
Treatment and Comparison Groups were contrasted on the total scores of the BDI-II at first (pre-treatment and enrollment) and second (post-treatment and 9 month) administrations using a 3-way ANCOVA with repeated measures. Group (Treatment vs. Comparison), race (Caucasian vs. African American), and education (no high school degree vs. high school degree or higher) were factors. Years of education, maternal age, and first administration of the BDI-II were covariates. A significant main effect was obtained for race (F(1, 275) = 4.5, P \ .05), but there were no interaction effects for Group x race or Group x education (P [ .05). A significant race x time effect revealed that African Americans (M = 28.0 (SD = 6.6) to 18.0 (SD = 10.8)) had higher BDI-II scores relative to Caucasians (M = 28.8 (SD = 7.7) to 15.6 (SD = 11.0)) at time 2. Results revealed a statistically significant effect for Group x time (F(1, 281) = 12.2, P \ .01). Although both groups showed a reduction in depressive symptoms from times 1 to 2, the decrease was significantly larger for the Treatment Group (M = 31.7 (SD = 7.5) to 13.3 (SD = 9.2)) vs. Comparison Group (M = 27.7 (SD = 7.0) to 17.1 (SD = 11.4)).
In terms of time 2 endpoint reflections of depressive symptoms, mothers in the Treatment Group were more likely to have had a 50% reduction in BDI-II scores relative to those in the Comparison Group (65.6% vs. 34.4%, v 
Pre-and Post-Treatment Contrasts in Treatment Group
In the Treatment Group, at the end of treatment 46.9% of mothers met criteria for partial (MDD resolved \ 2 months) remission and 32.8% for full (MDD resolved [ 2 months) remission of MDD (total: 79.7%) using the PRIME-MD. Table 2 shows comparison between preand post-treatment outcomes using paired samples t-tests for the PHQ-9, psychosocial stressors from the BPHQ, the functional impairment item from the BPHQ, and the MAQ. This table also shows pre-and post-treatment reflections of Panic Disorder from the BPHQ. Results indicated broad and convergent findings suggesting improvements from pre-to post-treatment. Mirroring the BDI-II finding, mothers receiving IH-CBT reported drops in depressive symptoms as reflected by the PHQ-9. They also reported improvements in items reflecting stress, relationship difficulties, and social support. Although there was a reduction in mothers meeting criteria for Panic Disorder, this change was not statistically significant. In terms of the MAQ, mothers showed less dissatisfaction with motherhood from pre-to post-treatment (M = 32.8 (SD = 5.9) vs. M = 29.0 (SD = 4.5), t(63) = 5.0, P \ .001).
Moderators of Depression and MAQ Outcomes
In order to examine the possible influences of selected demographic and clinical variables on depression and MAQ outcomes, a series of repeated measures ANCOVAs were conducted on pre-and post-treatment BDI-II, PHQ-9, and MAQ, with these selected variables as factors and with pre-treatment values included as covariates. Selected variables were maternal age at enrollment determined by median split (younger mean = 19.46 (SD = 1.30) vs. older mean = 25.69 (SD = 5.33)), number of home visits received during course of treatment determined by median split (lower mean = 7.58 (SD = 2.63) versus higher mean = 16.35 (SD = 4.44)), low income (yes vs. no), maternal education (no high school degree versus high school degree or higher), marital status (married vs. unmarried), experienced violence in the past year (yes vs. no), panic disorder status at enrollment (yes vs. no), birth status at start of treatment (prenatal vs. postnatal), whether or not mothers were taking antidepressant medications at the start of treatment (yes vs. no), and home visitation model (HFA vs. NFP). Results indicated that that there were no significant interactions between these variables and pre-post outcomes (P [ .05).
Discussion
This study confirms and extends Ammerman et al. [13] by comparing mothers receiving IH-CBT and home visitation with mothers in home visitation alone. After controlling for covariates, the Treatment Group showed a sizable reduction in symptoms relative to those in the Comparison Group. Moreover, at time 2 mothers receiving IH-CBT were more likely to have experienced significant improvement as indicated by a C50% reduction in scores on the BDI-II and meeting criteria for being asymptomatic based on selfreported depressive symptoms. To the extent that maternal depression is associated with poorer outcomes in home visitation and elevated risk for child maltreatment, these reductions support the use of IH-CBT as a feasible and effective treatment in the context of these prevention services.
Pre-post comparisons in the Treatment Group documented broad improvements in depression and related clinical features. The majority of treated mothers reported partial or full remission of MDD at post-treatment, reductions in depressive symptoms using the PHQ-9, decreased stress, and increased coping and social support from pretreatment levels. Maternal stress, coping, and social support have all been linked to child abuse risk and are targets for change in home visitation programs. As a result, successfully treating depression has the potential to more broadly impact multiple areas of maternal functioning that are of interest to maternal and child health programs.
The clinical severity of depressed mothers in these home visitation samples is striking. Mean BDI-II scores for both the Treatment and Comparison Groups were high and consistent with diagnostic severity levels of moderate to severe depression [19] . Although the screening cutoff of C20 on the BDI-II contributed to the selection of more severe cases, it is notable that home visitation populations attract a subgroup of mothers with clinically significant manifestations of depression [7] . Indeed, even though mothers in IH-CBT had a substantial drop in depression over the course of Table 2 Pre-treatment and post-treatment comparisons on MDD diagnosis, PHQ-9, BPHQ items, and MAQ for treatment group (N = 64) treatment, mean BDI-II scores at post-treatment were still relatively high. Although the number of new mothers reporting depressive symptoms tends to decrease from the perinatal period through 2 years postpartum [27] , a sizable proportion of mothers (particularly in home visitation programs) continue to exhibit elevated levels over this interval. This is in part a reflection of the fact that most mothers in home visitation live in low resource and adverse environments which in turn contribute to vulnerability for continued depressive symptoms. It is possible that mothers may benefit from additional support after the end of treatment such as additional booster sessions. It was further found that rates of Panic Disorder, as determined by maternal self-report using the BPHQ, did not significantly change from pre-to posttreatment. This is likely attributable to the focused attention in IH-CBT directed towards the remediation of depressive symptoms and the secondary consideration given to other clinical concerns.
Mothers receiving IH-CBT reported increased satisfaction with motherhood and more positive views of children and child-rearing from pre-to post-treatment. This is noteworthy in that issues related to parenting and children were primary considerations of home visiting but ancillary to the depression treatment. The moderate correlation between negative maternal attitudes and depressive symptoms at post-treatment suggests that changes during treatment are linked to improvements in depression and are not an independent and secondary outcome of IH-CBT. This finding is consistent with the growing literature, conducted primarily with middle-class and lower risk populations of mothers, indicating that more positive views of children and parenting emerge with improvements in depression [28] .
The finding that 19.9% the mothers in the Comparison Group received mental health treatment in the 9 month interval is consistent with other studies that have documented low levels of linkages with mental health treatment among those in home visitation [29] . Taking into account the reduced likelihood that these mothers obtained an evidence-based treatment, the high dropout rate in mental health services among low income populations, and the high non-adherence rate for depression treatments, it appears that depressed mothers in home visitation rarely receive adequate treatment in the community. Augmented treatments like IH-CBT provide a viable option to help a population that is well-known to mother and child health programs but faces considerable barriers to obtaining mental health treatments.
While home visitation is an opportune setting in which to identify and reach depressed mothers, some mothers were ineligible or did not complete treatment. In terms of eligibility, the majority of those who were not eligible for treatment either did not meet diagnostic criteria for MDD or had a comorbid psychiatric diagnosis incompatible with IH-CBT. Elevated depressive symptoms, therefore, are insufficient indicators of MDD and are often manifested in conjunction with other conditions that require different treatment strategies. A semi-structured psychiatric interview appears to be a useful adjunct to a self-reported screen to identify populations that are best served by an evidencebased treatment for depression. A sizable proportion of eligible mothers did not complete treatment, a finding that is highly consistent with observations of consumers of mental health services. Those who did not complete treatment were younger and less educated. Additional efforts are needed to engage and maintain these populations in treatment. These may include more sessions in the first weeks of treatment, further adaptations to IH-CBT to enhance commitment and motivation, or external incentives.
This study had several limitations that warrant caution in interpreting results. First, the open trial design does not permit definitive determination of treatment efficacy. A randomized clinical trial, in which participants are randomly assigned to treatment and control conditions, is needed to establish that IH-CBT is responsible for positive treatment outcomes. Second, not using an intent to treat strategy raises questions about outcomes for those mothers who began but did not complete IH-CBT. It is possible that the pre-post comparisons on completers only may yield inflated positive findings that would be diminished if the full sample of mothers were followed even if they dropped out of treatment. Third, there were several differences between the methods used to identify and assess the Treatment and Comparison Groups that might have influenced results. Some of these differences in method favor the Comparison Group. To the extent that mothers in the Comparison Group may not have had MDD, they comprise a less severe population in which improvement would be more likely. Also, mothers in the Comparison Group had 9 months to recover or experience a drop in symptom occurrence and severity, an interval that exceeds the length of a typical MDD episode [30] , in contrast to the 4.5 months over which the Treatment Group was followed. Fourth, some of the outcomes in the pre-post comparisons were reflected by single items, and lengthier and more comprehensive measures of these constructs might yield different findings. Finally, although a semi-structured clinical interview was used in the pre-post comparisons of mothers receiving IH-CBT, this was not implemented with the comparison mothers.
The study also has several strengths. First, IH-CBT was developed a priori with adaptations to improve feasibility and impact based on setting, population, and context. Second, a multi-step eligibility process was used for the Treatment Group to identify major depression, in contrast to much of the research with depressed mothers in home visitation in which recommended cutoffs of self-report measures are the sole means of identification [7] . Third, the sample sizes of 64 in the Treatment Group and 241 in the Comparison Group are large compared to what is typically reported in research on depressed mothers in home visitation. And fourth, IH-CBT is a structured and prescriptive treatment, lending itself to manualization and subsequent dissemination.
Implications for Public Health
The high prevalence and potential negative impacts of maternal depression in home visitation programs requires an effective and feasible response. IH-CBT has the potential to reach a large number of mothers who otherwise would not obtain treatment, alter both maternal lifecourse and child trajectories through reduction in symptoms and recovery from depression, and enhance the impact of a prevention approach that is widely implemented and has received a sizable public investment. The positive findings reported in this study warrant continued research on IH-CBT using more rigorous designs, more comprehensive assessment of mothers and children, and extended follow up to determine durability of gains.
